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The level of nitrous oxide (N>0O), a long-lived greenhouse gas, in atmosphere has increased mainly due to
anthropogenic sources, especially application of nitrogen fertilizers. Quantifying N>O emission in the
agricultural field is essential to develop National inventories of greenhouse gases (GHGSs) emission. The
objective of this study was to develop emission factor to estimate direct N,O emission from agricultural field
by measuring N,O emissions in the red pepper cultivating field from 2010 to 2012. Emission factor of N,O
calculated from accumulated N,O emission, nitrogen fertilization rate, and background N,O emission was
0.0086+0.00043 kg N,O-N kg'1 N resulted from three year experiment of the research sites. More extensive
studies need to be conducted to develop N,O emission factors for other upland crops in the various regions of
Korea because N,O emission is influenced by many factors including climate characteristics, soil properties,
and agricultural practices.
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Relationships between the averaged N,O emissions and nitrogen fertilizer application rates during pepper cultivation in
upland soil from 2010 to 2012.
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Table 1. Chemical propetties of soil before experiment at 3 different sites.

Investigation site

Parameter
Suwon Chuncheon Yesan
Soil series Gopyeong Yonggye Yesan
Soil texture SICL SCL L
pH (1:5 with H,0) 6.6 6.4 6.7
EC (dS m™) 03 0.2 1.4
OM (g kg 152 16.0 31.0
Av.P,0s (mg kg 3622 5472 554.1
NH.-N (mg kg') 8.3 42 8.6
NO:-N (mg kg') 8.1 3.6 74
Exch. Cation (cmolC kg'l)
K 0.6 0.5 1.1
Ca 5.8 5.2 6.1
Mg 52 1.4 1.4

Sampling site (GPS reading) N 37°1527.68”, E 126°59'16.05”

N 37°57'15.9", E 127°46'26.6” N 36°44'15”, E 126°49'07"

Table 2. Gas Chromatographic analysis conditions for N,O
measurement

Detector ECD
Column Packing material Porapack Q(80/100)
Materials Stainless steel
0O.D. x length 1/8" x 2m
Carrgier gas No
Flow rate 30 ml/min
(Carrier+make up)
Temperature Column 70°C
Injector 80°C
Detector 320°C
Retention time 3.2 min

0.5 and 1.0 ppmv
Nzo in Nz
Loop 2 ml

Concentration of calibration gas
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Fig. 1. N;O emission pattemns in pepper soils located at 3 different sites treated by N fertilizer levels.
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Table 3. Comparison of climate condition and yield properties in upland soils located at 3 different sites during pepper cultivation.

Investigation site

Parameter

Chyuncheon Yesan Suwon

Ist year
Mean air temperature (°C) 11.2 23.0 15.0
Mean soil temperature (°C) 22.1 23.6 22.0
Precipitation (mm) 128.0 219.0 148.0
Sun shine hour (hour) 171.7 164.7 186.8
yield (ton/ha) 1.8 7.4 4.5

2nd year
Mean air temperature (°C) 10.9 224 13.6
Mean soil temperature (°C) 232 24.7 24.5
Precipitation (mm) 173.4 308.9 174.6
Sun shine hour (hour) 1553 153.6 167.1
Grain yield (Mg/ha) 2.1 52 34

3rd year
Mean air temperature (°C) 18.2 23.0 15.3
Mean soil temperature (°C) 23.6 252 21.8
Precipitation (mm) 154.2 203.6 165.6
Sun shine hour (hour) 170.6 184.3 197.9
yield (Mg/ha) 1.5 9.1 5.6

® Red pepper
4 |- —— 95% Confidence Band

Y = 0.0086X -0.0368, R*=0.999"", P<0.001

N emission (kg N,O-N ha™ yr'w)

0 100 200 300 400
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Fig. 2. Relationships between the averaged N>O emissions
and nitrogen fertilizer application rates during pepper cultivation
in upland soil from 2010 to 2012.

Xt} 14,0~31,2%7F FUTh (Table 4), o|g] RA} X729 H
o+ @2PHQ] (error range)= 0.00817~0.00903 kg N;O-N/N
kgl Hstlom, 95% 4l=|AL7kolA H7keh E8e
(uncertainty)= 5.0% ©]lt}t. IPCC default ZF-S Bouwman
(1996)2} Mosier (1998)9] H.310] oJah thEE 427} u]
Sio] max9} ¥ Eope] NS NO, HF A2E el

I ofA|ofol A S-AddlA AE B EOF 2R E F83|o]
0.01252} 0,01 kg NoO—N/N kg2 ZAsIct 183 gj&
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Table 4. Comparison of N,O emission (N kg ha' yr 1) and
average N,O emission factor in upland soils located at 3 different
sites during pepper cultivation treated by N fertilizer levels.

Average N>O
emission factor

L Average error
e N2O emission .
fertilizer range

kg ha' NO kg ha'! yr' kg N;O-N/N kg kg N,O-N/N kg
95 0.707
190 1.450
380 2.937

Note) *Error range within 95% confidence intervals.

0.0086 0.00817~0.00903

Conclusions

DY E

Syt OFoll A N,O HIZ A2 Al
0% 7] Al D S T U
33t 39 ok N,O HlETS 2ABIL) 379 mE a8}
H] 25 AJH] (N-P,0s—K,0=190-112-149 kg ha )5}%.0.1,
v R A= eolAl= o, 18, 28, =342 oulje} 1
v 123 o AR ouf, 0.58), 1Hf, 282 AL}t
A7F NoO HiEEF-2 had 95 kg A[8-A] 0,707 N,O kg ha '
yr', 190 kg Al8A] 1,45 N;O kg ha ' yr' 712]31 380 kg

AJL-A] 2,937 N,O kg ha ' yr g0, 950 AFE7 S&
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21 $] 0.00817~0.00903 kg NoO-N/N kgol| 42| Eehw
(uncertainty)= 5.0%0]31tt guz} 113 Auf 2ofA
A7E S == N,09] HiEAlg== 0.0086 kg N2O-N/N kg
o= FIHE .
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